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[57] ABSTRACT

A conventional mattress construction which includes a
series of interconnected BONNEL type coil springs
together with top and bottom covering layers of fabric
and padding 1s modified by the insertion into some of
the coils of a circular cylindrical core member formed
from foam which has a length greater than the length of
the spring so that ends of the core member project
outwardly beyond the end of the springs into engage-
ment with the padding on the top and bottom surfaces
of the mattress. The core member has a diameter which
i1s a friction fit with the inside diameter of the intermedi-
ate turns of the spring. The core members are provided
preferably in the center third of the mattress to increase
stiffness in that area and to reduce vibrations being
transmitted from one occupant to a second occupant.

1 Claim, 3 Drawing Sheets
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1
MATTRESS CONSTRUCTION

BACKGROUND OF THE INVENTION

This invention relates to a mattress construction and
particularly to an arrangement for providing greater
spring resistance in parts of the mattress and to an up-
holstery construction for use in construction of mattres-
ses and the like. |

One type of mattress is formed substantially from
interconnected springs so as to form a spring array of
helical coiled springs interconnected in columns and
rows with the axis of the spring transverse to the array.
The spring array thus provides the resistance to com-
pression width wise of the mattress that is in the direc- 13
tion transverse to the array. The array thus forms a first
planar surface on one face and a second planar surface
on the opposed face. Over the first and second surfaces
are applied firstly a layer of a scrim material which
engages the end faces of the springs. On top of the scrim 20
material is provided a resilient layer sometimes a foam
and sometimes of a felted cotton material. Qutside the
resilient layer i1s applied a quilted outer covering which
generally covers both the first and second surfaces and
extends around the sides of the array to encase the 25
whole mattress.

As is well known in the art, many different types of
materials are used for the individual layers and these
can be selected accordingly.

In one type of spring array construction, the individ- 30
ual coil springs are shaped with an end turn of the wire
forming the coil spring of larger diameter than the plu-
rality of intermediate turns to form in effect an hour
glass shape. This type of coil 1s known as a BONNEL
coil and is widely used in the upholstery art. 35

These coils are then connected together at the points
of contact between each spring and the four adjacent
springs in the adjacent columns and rows. Each connec-
tion is made by a helical coupling element which 1s
threaded around the adjacent points of the end turns of 40
the springs. Thus each helical coupling element extends
across the full wadth of the mattress and wraps around
the adjacent spring of two rows. Each end turn 1s there-
fore connected to the end turn of the next adjacent
spring by an inextensible wire member which holds the 45
end turns together in a common plane.

Another type of spring construction 1s called a pocket
spring in which each spring 1s of the simple constant
diameter helical type and is received within a fabric
pocket. The pockets are then sewn together in the pla- 50
nar array with the fabric pockets holding each spring
close to or in contact with its next adjacent springs.

In recent years the trend has been toward an increas-
ing stiffness of the mattress that is an increase in the
resistance to compression along the springs. In one 55
example this is achieved by the attachment of elastic
straps across the mattress generally in the central third
of the mattress which is known to take the majority of
the weight of the user when lying on the mattress. A
number of the straps are therefore attached across the 60
mattress and have ends attached to the side wires of the
mattress so that the elastic straps tend to resist compres-
sion of the mattress in this area. -

An alternative technique which has been employed is
that of inserting rectangular strips of foam material Into 65
the space between each spring and the next adjacent
spring. Thus the foam material has a width equal to the
spacing between the intermediate turns of the coils and
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2

a height shghtly less than the height of the coils so that
it can be received under the end turn and outside the
intermediate coils.

This technique has achieved little commercial success
and has little technical effect since the resilience of the
foam does not significantly add to the spring resistance
of the wire springs.

Canadian Patent 449744 discloses an arrangement for
assisting a spring of the Bonnel coil type at its position
of maximum compression. The patent discloses the
provision of a square cross section elongate core which
I1s inserted into the spring and has a length substantially
equal to the length of the spring. The dimension of the
square Cross section is such that the diagonal is slightly
greater than the diameter of the intermediate coils of the
spring so that the core is compressed at its point of
engagement with the intermediate turns and bulges out
between the intermediate turns. In the dimension at
right angles to the sides of the core, the sides are spaced
away from the inside of the spring since that dimension

1s less than the diameter of the spring. This core is

formed of a resilient foamn material and is stated to pre-
clude total collapse of the spring and to arrest the action
of the spring only when it becomes for the most part
fully compressed. This core is therefore used in a situa-
tion where the spring is intended to be compressed
vigorously for example in a car seat when used by a
heavy occupant. The core has little effect at the normal
expanded position of the spring and only begins to have
its effect when the spring is substantially fully com-
pressed. |

In the situation of a mattress of the above type, full
compression of the spring almost never occurs. The
spring 1s intended to operate only in a very small range
from the fully expanded position to a shghtly com-
pressed position. The above patent is therefore of little

‘relevance to the construction of a mattress.

Another arrangement of upholstery construction is
shown in a number of patents for example U.S. Pat. No.
3,401,411 (Morrison); U.S. Pat. No. 4,154,786 (Plasse):;
U.S. Pat. No. 4,862,540 (Savenije); U.S. Pat. No.
5,020,852 (Marion); U.S. Pat. No. 3,145,020 (Calla);
Canadian 449,744 (Groom); Canadian 435,149 (Mar-
sack); Canadian 2,013,169 (Reinhardt); Canadian
1,213,381 (Savenije); Canadian 967,294 (Frey). In this
construction the mattress or other upholstery element is
effectively formed of foam and particularly a subsan-
tially solid block of foam with the foam forming the
upper and lower surfaces and providing the majority of
the resistance to compression. However the above pa-

‘tents have realized the desirability of embedding spring

coils in the foam to assist in the resistance to compres-
sion. In some cases a circular cylindrical slot is formed
in the foam and a coil inserted into the slot. In other
cases the same construction is provided by separate
foam pieces including a cylindrical core which is in-
serted inside the spring. However such a construction is
effectively related to manufacture of products from
foam with a spring assist and is therefore irrelevant to
the above mattress construction using the coupled
spring array.

SUMMARY OF THE INVENTION

It i1s one object of the present invention, therefore, to
provide an improved mattress construction.

In general terms the invention provides a mattress
construction including a spring array which is formed



3
substantially wholly of the springs connected together
so that the springs lie side by side in the array generally
in rows and columns. In some only of the springs is
inserted a core member in the form of a circular cylin-
drical foam body which has an uncompressed length
greater than that of the spring so that it projects out-
wardly from both ends of the spring. The outside diam-
eter of the cylindrical foam body is substantially eqgual
to that of the inside diameter of the minimum diameter

turns of the coil so that it touches all of the intermediate 10

turns of the coil to dampen vibrations. The core 1s of
relatively stiff foam so that it can be inserted into the
spring by rotation which acts to screw it into position
by cooperation with the helical turns of the spring.

The foam core member is separate from the resilient
layers provided on the top and bottom surfaces of the
mattress so that it acts as a separate compressible body.

Preferably the core membrs are inserted into a limited
number of the coil springs particularly in alternate rows
across a centre section of the mattress where 1t is re-
quired conventionally that the mattress be stiffened to
receive the majority of the weight of the user.

One or more embodiments of the invention will now
be described in conjunction with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross sectional view through a mattress
showing four rows across the bed of the spring array
with the springs and core members therein shown in
side elevation.

FIG. 2 is a top plan view of the springs of the four
rows of FIG. 1 showing the upholstery layers of the
mattress partly broken away to expose the top of the
Springs.

FIG. 3 is a cross sectional view along the lines 3—3 of
FIG. 2.

FIG. 4 1s a schematic top plan view of a mattress
according to the present invention showing schemati-
cally a layout of the core members indicated schemati-
cally with an X within the spring array of the mattress.

In the drawings like characters of reference indicate
corresponding parts in the different figures.

DETAILED DESCRIPTION

A mattress comprises a spring array generally indi-
cated at 10 which comprises a plurahty of individual
springs 11 formed into the array of columns and rows
-~ with the periphery of the array being generally rectan-
gular.

Each spring is of the Bonnel type so as to include at
each end a turn 12, 13 of increased diameter and a plu-
rality of intermediate turns 14 of reduced diameter gen-
erally approximately one half of the diameter of the end
turns 12 and 13. The spring 1s thus formed by a coil of
wire which is twisted into the helical coil as shown with
the larger end turns, the intermediate turns of constant
diameter and a larger end turn at the opposed end. The
end of the wire is then cut and knotted or coiled as
indicated at 15 around an adjacent portion of the wire.
Thus each end turn is formed from 360° of the wire so
that at the knot or coil 15 the wire then curves inwardly
as indicated at 16 to the diameter of the intermediate
turns 14. Following bending to the required shape, the
spring is tempered by the application of heat and this is
often carried out by applying electrical current through
the spring wire which heats the wire to the required
temperature for tempering. Conventionally the spring
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has six turns but this of course may be increased or
decreased 1n accordance with requirements.

In the conventional system for assembling the array,
the springs are formed into the required row and then
the row 1s attached to the next adjacent row by a helical
coil 17 of wire which is threaded across the row simply
by rotating the helical coil so that it tends to screw itself
across the row and to wrap around adjacent portions of
the spring as best shown in FIG. 2. The helical connect-
ing wire 17 thus grasps each end turn 12 at its point of
closest approach to the next adjacent end turn 12 and
wraps around that point to hold the end turn connected
together in a manner which prevents their moving apart
while allowing a pivotal action of one spring relative to
the other. The helical coil 17 is inextensible so that the
spacing between the end turns is maintained at a dis-
tance less than the diameter of the coil 17.

As shown 1n FIG. 1, the helical coil 17 are arranged
at the end turns 12 and at the opposed end turns 13 so
that the end turns 12 form one planar surface of the
array and the end turns 13 form a second planar surface
of the array spaced by the length of the springs and
forming substantially a top and bottom surface of the
mattress. The mattress 1s of course symmetrical so that
it can be mnverted.

On each of the surfaces of the array is applied a con-
ventional padding arrangement which can vary in the
maternial selected for different qualities, thicknesses and
stiffness of the completed mattress construction. In
general terms the padding layer on each of the surfaces
of the spring array includes a first insulating layer 18
which is of a type having sufficient tensile strength that
it can lie over the springs and provide an integral layer
which will not tear or break up due to the engagement
with or impact with the springs and will not abrade
away during the relative movement that is necessary
when the springs flex. The materials for this layer can
vary and generally comprise a non woven scrim of
yarns or fibers. A second layer 19 comprises a resilient
layer or padding layer to disguise the individual coils of
the springs to prevent the user from feeling those coils
when lying on the mattress. The resilient layer 19 can be
formed from a layer of a foamed sheet or can comprise
a compressed fiber bat. An outermost layer 20 com-
prises an outer fabric layer having a desired outer fabric
pattern which 1s quilted with suitable thickening or
stiffening materials at quilt lines 21.

The conventional mattress construction is completed
by an edge wire 22 which extends around the periphery
of the spring array as shown in FIG. 4. There are two
such edge wires each arranged in a respective one of the
first and second end planes of the spring array. The
edge wires are connected into the spring array by the
use of a further helical coil of a type shown at 17. The
top and bottom layers covering the planes of the spring
array are coupled by side flanges which are clamped to
the edge springs following which an outer edge layer of
the fabric 1s attached to provide an attractive edge ap-
pearance, the edge fabric being indicated generally at 23
and being attached to the top and bottom layers by a
suitable beading arrangement (not shown).

The above construction is substantially conventional
and the modification with which the present invention
1s concerned is that of providing a stiffening effect for
some of the individual springs of the spring array. This
stiffening effect is provided by a core member 25 in the
form of a cylindrical body of circular cross section with
that cross section being constant along the full length of
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the cylindrical body. The body is formed of a relatively
stiff foam material. The outside diameter of the cylindri-
cal body is substantially equal to the inside diameter of
the intermediate turns of the wire forming the respec-
tive coil spring. Thus the core member can be inserted
into the spring by pushing the core member into the
intermediate turns and then by rotating the core mems-
ber so that it gradually screws itself along the spring by
the cooperation between the helical turns providing a
frictional effect on the outside surface of the core mems-
ber. The diameter is not so great that the core member
tends to bulge out between the turns. The diameter is
however sufficient that the core member 1s a friction fit
inside the coils of the spring so that i1t tends to remain
fixed in place against axial movement relative to the
spring during normal handling. The uncompressed axial
length of the core member 1s greater than that of the
spring so that as shown in FIG. 3 the core member
projects outwardly beyond each end turn 12, 13 of the
spring. The amount of the projection can vary but will
preferably lie in the range 3 to § inch. The core member
thus forms end portions 26 and 27 which projects out-
wardly beyond the end turn of the spring into engage-
ment with the inside surface of the insulating layer 18.
The core member is of course separate from the insulat-
ing layer 18 so that forces are applied from the insulat-
ing layer 18 onto the core member in a longitudinal
direction of the spring. The spring array 1s apart, from
the core members, substantially free from other foam
materials so that the majority of the resilience of the
spring array is provided by the springs but only a very
small proportion provided by the core members as a
total of the resilience of all the springs.

With regard to an individual spring of the type hav-
ing a core member therein, it will be appreciated that on
application of an axial load to the spring. assuming that
the axial load gradually increases, the first effect will be
the compression of the core member so that the end
portion of the core member 1s gradually compressed
down toward the end of the spring. Only once the core
member has compressed slightly does any compression
of the spring commence whereupon the core member
and the spring are compressed simultaneously.

With regard to a mattress construction, in view of the
complete spring array which 1s interconnected and
therefore cooperates in spring resistance, it is difficult to
compress any individual spring down to the nearly flat
condition. The core member and the spring therefore
cooperate in the range in which the spring 1s at maxi-
mum extent or only slightly compressed and there is
little or no effect on the mattress as a whole in relation
to a position of maximum compression which rarely
occurs. The diameter of the core being substantially to
that of the inside turns of the spring also means that the
core member projects little if anything as bulges be-
tween the turns even when vigorously compressed as an
individual spring.

It is generally not intended that all of the springs of
the spring array will include the core member as shown.

It is generally intended therefore that the core member 60

will only be used where required to provide a stiffening
effect for those springs which may receive greater load-
ing. The main intention is therefore to provide the core
members in an area which i1s generally the central third

of the mattress generally indicated at 30 which 1s the 65

area which is known to receive the greatest loading,
generally 70%, of the user when resting upon the bed.
In addition in some cases the core members may be used
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around the peripheral springs of the bed to provide a
stiffening effect at the edge.

The core members of the present invention therefore
provide a unique stiffening effect for selected parts of
the mattress by a simple construction which can be
readily added to the conventional construction during
the manufacturing process.after formation of the spring
array and prior to the application of the covering layers.

As the core member extends beyond each end of the
spring and 1s supported at both ends by the layers of the
mattress and the underlying box spring or other sup-
port, the foam core member provides an additional
support for those springs in which it is placed so that the
spring and core member cooperate at the initial com-
pression of the spring to provide a stiffening effect.

An arrangement of this type thus can increase life of
the mattress by reducing the tendancy of the springs to
collapse and particularly those springs that receive the
maximum load.

The stiffening effect 1s provided by the individual
core members so that the compression at one core mem-
ber does not affect adjacent core members. In this way
there 1s less tendancy for two occupants of the bed to
roll together since the depression caused by one has less
tendancy to transmit to the depression caused by the
other occupant to form one single depression tending to
cause the occupants to roll together.

The separation between the core members and the
fact that they touch all of the wires of the intermediate
colls tends also to reduce or dampen vibrations in the
mattress as a whole caused by one occupant moving so
that there is less tendancy for the other occupant to be
moved by those vibrations.

An alternative construction of spring array is known
as a pocket spring construction in which each individual
spring 1s received within a fabric container following
which the fabric containers are stitched together. In this
way there 1s less mechanical interconnection between
the springs so they are able to flex more independantly.
While not illustrated above, the core member of the
present invention can be used also with springs of this
type i which the core member is inserted along the
length of the spring and preferably extends beyond each
of the spring into engagement with the fabric layer and
the conventional padding layers on the top and bottom
surfaces of the mattress.

Since various modifications can be made in my inven-
tion as hereinabove described, and many apparently
widely different embodiments of same made within the
spirit and scope of the claims without departing from
such spirit and scope, it 1s intended that all matter con-
tained in the accompanying specification shall be inter-
preted as illustrative only and not in a limiting sense.

I claim: -

1. A mattress comprising a plurality of coiled wire
springs, each coiled helically about a longitudinal axis,
means interconnecting the coil springs in a substantially
coplanar array with the axes thereof substantially paral-
lel and transverse to the array thus defining a first pla-
nar surface of the array at one end of the springs and the
second planar surface of the array at an opposed end of
the springs parallel to and spaced from the first surface
and sides of the array between the first and second
surfaces, each of said coiled wire springs having a plu-
rality of turns of wire defining middle ones of the turns
having a minimum inside diameter of the turns and
defining end ones of the turns of wire of increased diam-
eter relative to the middle ones of the turns to form the
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spring into a substantially hour glass shape, said inter-
connecting means arranged to cause the end ones of the
turns of wire of one spring to hie immediately adjacent
to and substantially in contact with the end ones of the
turns of wire of adjacent springs, a first and a second
resilient layer each covering and in contact with a re-
spective one of the first and second surfaces of the ar-
ray, and a fabric covering extending over each of the
resilient layers and around the sides of the array, at least
some of the spring having inserted therein a core mem-
ber of a resilient foam material extending along the full
length of the respective spring axially of the spring the
core member being circular cylindrical so as to define a
cylindrical peripheral surface surrounding a longitudi-
nal axis thereof and being continuous along the axis
from an end fact at right angles to the axis at one end to
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an end face at right angles to the axis at an opposed end
and having an uncompressed length greater than that of
the respective spring and having an uncompressed con-
stant diameter at least equal to said minimum inside
diameter so as to define, in an uncompressed state of the
core member, a central portion of the core member in
contact with the middle ones of the turns of wire of the
respective spring and two end portions of the core
member projecting axially outwardly from the central
portion of the core member, each end portion having
said peripheral surface thereof free from contact with
and unsupported by a respective one of the end turns of
the spring and the core member being separate from the
resilient layers and arranged to contact said resilient

layers substantially only at said end faces thereof.
¥ *x * * *
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